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Case Report 



Charcot Spine Treated Using a Single Staged 
Posterolateral Costotransversectomy Approach 
in a Patient with Traumatic Spinal Cord Injury 
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Charcot spine is a progressive and destructive process that affects the vertebral bodies, intervertebral discs, and posterior facets. It is the result 
from repetitive microtrauma in patients who have decreased joint protective mechanisms due to loss of deep pain and proprioceptive sensation, 
typically because of spinal cord injury The objective of the study is to report an unusual case of Charcot spine, as a late complication of traumatic 
spinal cord injury, treated by a circumferential arthrodesis performed with a single staged posterolateral costotransversectomy approach. 
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INTRODUCTION 

Charcot spine, also known as neuropathic spinal arthropathy, 
is a relatively rare, a progressive and destructive process that af- 
fects the vertebral bodies, intervertebral discs, and posterior 
facets 1 1} . It is the result from repetitive microtrauma in patients 
who have decreased joint protective mechanisms due to loss of 
deep pain and proprioceptive sensation caused by primary dis- 
ease such as spinal cord injury, diabetic neuropathy, tertiary 
syphilis, anesthetic leprosy, syringomyelia, or congenital ab- 
sence of pain syndrome 3,5) . 

Generally, Charcot spine is difficult to manage because de- 
struction and instability of one neuropathic joint can transfer to 
adjacent joints. Historically, the treatment of Charcot spine was 
conservative because surgical treatment had poor outcomes 9,10) . 
Recent advancements in instrumentation have facilitated the suc- 
cessful treatment of Charcot spine with surgical management. 

The operative treatment of Charcot spine has conventionally 
been a combination of anterior and posterior surgery. But the 
morbidity associated with these surgical procedures can be 
considerable. A single staged posterolateral costotransversecto- 
my approach to the problem would avoid the additional mor- 
bidity associated with an anterior approach 5,19) . 



The objective of the study is to report an unusual case of 
Charcot spine, as a late complication of traumatic spinal cord 
injury, treated by a circumferential arthrodesis performed with 
a single staged posterolateral costotransversectomy approach. 

CASE REPORT 

The patient was a 57-year-old man with a 26 year history of 
complete T8 paraplegia. He suffered a T7, 8 burst fracture in a 
motor vehicle accident. At that time, he was treated at another 
institution. In 2010, 26 years after the injury, the patient pre- 
sented to our institution because of a crunching noise inside his 
back when transferring from the wheelchair to the bed. He was 
unable to maintain the sitting posture. 

Physical examination showed a kyphotic deformity of the 
thoracolumbar junction. He had flaccid, areflexic lower ex- 
tremities. He had no significant contractures at the hips and 
knees. Laboratory analysis revealed no signs of infectious spon- 
dylitis or urinary tract infection. 

On thoracolumbar spine radiographs, there was old fracture 
of T7, 8 by trauma, and deformity at the Til, 12 segments : 
right ward translation of Til with respect to the distal seg- 
ments; marked destruction of the Til, 12 vertebral body; pro- 
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ductive bony changes including sclerosis and bulky osteophytes; 
and destruction of the posterior elements (Fig. 1). 

CT scan confirmed the radiographic findings of an extensive 
destructive. Additionally, CT revealed a large complex paraspi- 
nal soft tissue process with areas of fluid attenuation, ossifica- 
tions, and peripheral bony debris extending as far as the poste- 
rior paraspinal soft tissues (Fig. 2). 

MRI further demonstrated the complexity of the vertebral de- 
struction and paraspinal mass with associated fluid collections. 
The mass was intermediate signal intensity on Tl weighted im- 
ages, complex with mildly hyperintense areas on T2 weighted 
images, and demonstrated peripheral enhancement (Fig. 3). 

In view of this radiological evidence, the possibility of a chron- 
ic infection or a cancerous process was nevertheless envisaged 
and prompted us to perform a surgical exploration and biopsy 
for ruling out these differential diagnoses. Cultures of liquid 
samples were negative. Histological examination revealed the 
presence of fibrous tissue with sequestered bone but no signs of 
malignancy (Fig. 4). The findings were typical of Charcot spine. 
Therefore, the authors could make a diagnosis Charcot spine. 

One week after a surgical exploration and biopsy, the authors 
performed a circumferential arthrodesis via a single staged pos- 
terolateral costotransversectomy approach for correction Til, 
12 severe deformities. The thoracolumbar spine was exposed 
and pedicle screws were inserted into T8-T10 and L1-L3. Be- 
cause of gross instability and collapse across the Charcot seg- 
ment, a unilateral rod was used for temporary stability and dis- 
traction. Laminectomy was performed at T10 and LI to gain 
access to the normal epidural space above and below. Next, the 
scar and hypertrophic reactive tissue around the left Til, 12 
roots and the residual Tl 1, 12 posterior elements was removed. 
The left Til, 12 roots were then ligated and divided to give ac- 
cess to the lateral and anterior aspects of the destroyed vertebral 
bodies (Fig. 5). Bony resection of the residual Til, 12 bodies 
and adjacent disc was then carried out, taking care to keep 




Fig. 1. Thoracolumbar spine (A) AP and (B) lateral radiograph show old 
fracture of T7, 8 and right ward translation of T1 1 by extensive destruc- 
tion of the T1 1 , 1 2 vertebral columns. 



within the confines of the anterior pseudocapsule of the Char- 
cot joint. The end plates of T10 and LI were then prepared. A 
mesh case with auto -iliac bone graft, placed within the concavi- 




Fig. 2. Thoracolumbar (A) coronal and (B) sagittal CT image show three- 
column bony destruction, and a large complex paraspinal soft tissue 
with areas of ossifications and peripheral bony debris. 




Fig. 3. Magnetic resonance imaging scans showing the complexity of 
the vertebral destruction and paraspinal mass with associated fluid col- 
lections. The mass is intermediate signal intensity on T1 weighted image 
(A), complex with mildly hyperintense areas on T2 weighted image (B). 




Fig. 4. Photomicrograph shows fibrous and bony tissue with hemosider- 
in pigment and hyalinization (H&E stain x100). 
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Fig. 5. Intraoperative photograph shows the posterolateral exposure of 
the Charcot segment, with a temporary stabilizing rod in place before 
distraction. 




Fig. 6. The two years later follow up thoracolumbar sitting (A) AP and (B) 
lateral radiograph shows solid fusion and good alignment without evi- 
dence of hardware loosening. 




Fig. 7. Thoracolumbar (A) coronal and (B) sagittal CT image shows inad- 
equate preparation of T10 lower and L1 upper end plate, and solid fu- 
sion between the residual T1 1 , 1 2 bodies by a mesh cage. 



ty of the endplates. The lateral posterior elements of T10 (inferi- 
or facet) and LI (superior facet) were decorticated and packed 
with morselized local bone and allograft. The patient tolerated 
the surgical procedure well, there were no intraoperative com- 
plications, and estimated blood loss was 500 mL. After surgery, 
the patient was mobilized as tolerated without brace. A prophy- 
lactic antibiotic was used for 48 hours after surgery. There were 
no postoperative complications. 



Two year after surgery, the patient returned to independent life 
including driving to work And the fusion appeared solid without 
evidence of hardware loosening or change in spinal alignment on 
the plain radiographs (Fig. 6). However, the follow-up CT ima- 
gies revealed inadequate preparation of T10 lower and LI upper 
end plate, and incorrect placement of a mesh cage. A floating 
mesh cage (not placed within the concavity of the endplates) gen- 
erally cannot guarant solid fusion. We thought that causes of in- 
adequate endplate preparation were limited visualization of pos- 
terior approach and vague boundary between bone and disc by 
the scar and hypertrophic reactive tissue around the Charcot seg- 
ment. Instead of getting fusion between T10 and LI, we luckily 
got solid fusion between the residual Til, 12 bodies by a mesh 
cage with auto-iliac bone graft (Fig. 7). 

DISCUSSION 

In 1868, Jean Charcot described neuropathic arthropathies 
that developed in patients with tabes dorsalis 8,1 " 0 . Since that time, 
neuropathic arthropathy, neuroarthropathy, and Charcot joint 
have been synonymous terms used to describe a progressive and 
destructive arthropathy that develops secondary to a neurologi- 
cal lesion. Any joint in the body may be affected by a Charcot 
joint; the lower extremity is most commonly involved 1 " 0 . Spinal 
involvement, first reported by Kronig in 1884, is less common 
and has been reported to occur in 6-21% of patients with neu- 
ropathic arthropathy 1 " 0 . 

The most classical underlying cause of Charcot spine has tra- 
ditionally been tabes dorsalis, and other causes include trau- 
matic injury of the spinal cord, diabetic polyneuropathy, syrin- 
gomyelia, congenital analgesia, and peripheral nerve injury. In 
recent years, as the number of patients with tabes dorsalis has 
decreased markedly, because of the low incidence of syphilis, 
the number of patients with Charcot spine caused by traumatic 
injury of the spinal cord is on the increase 3,1 " 0 . 

The main disease mechanism in Charcot spine is impairment 
of joint innervation with loss of proprioception and sensitivity 
to pain. Impaired innervation induces loss of the joints defence 
mechanisms which otherwise help avoid excessive distraction 
of the disc and ligaments and enable a more homogeneous dis- 
tribution of the mechanical stresses 7,8) . This causes further repet- 
itive trauma, fractures, and progressive instability. The overall 
destruction of joint structural elements predisposes the patient 
to kyphotic deformities, retrolisthesis, and frank dislocation. 
Often, gross spinal instability is seen with the formation of a 
ball and socket joint. 

Another mechanism is the neurovascular theory, which as- 
sumes that neurologic changes produced by an underlying medi- 
cal disorder that results in a hypervascular region in the subchon- 
dral bone characterized by increased osteoclastic resorption and 
osteoporosis 1,6) . This state leads to pathologic microfractures and 
eventual subchondral collapse, followed by joint destruction. 

In Charcot spine, mechanical factors appear to be critical. In 
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paraplegic patients, spinal stress in the position sitting and dur- 
ing transfers (which repeatedly expose the mobile spine below 
the fused area to excessive stress) is significant. Then, the risk of 
early occurrence of Charcot spine is greater in very active spinal 
cord injured patients 3) . In previously operated patients, Charcot 
spine typically develops either within the operated area (e.g., a 
non-instrumented laminectomy) or below an extensively in- 
strumented area 5) . According to several authors, laminectomy 
appears to be an aggravating factor 17,19) . 

The time lag between the onset of neurological impairment 
and a diagnosis of Charcot spine is usually long (17.3 years, on 
average) 5) . The time lag between the first symptoms of Charcot 
spine and its diagnosis is also long in many cases, due to the rela- 
tively non-specific symptoms. In paraplegic patients with com- 
plete neurologic impairment, the most frequent symptoms are a 
feeling of instability in the sitting position and spinal deformity 
(usually with a thoracolumbar gibbosity and an audible cracking 
noise) 5,10) . 

On radiological studies, the findings of Charcot spine reflect 
the underlying pathology. Plain films can show destruction of 
the articular facets as one of the earliest signs along with disc 
space narrowing and end-plate sclerosis. Some authors distin- 
guish atrophic and hypertrophic forms 16 ' 17) . 

Atrophic forms resulting in osteolysis and bony destruction oc- 
cur less frequently. Typically, these are related to peripheral nerve 
lesions. More commonly, there are hypertrophic forms in which 
there is sclerosis, large osteophyte formation, disc space destruc- 
tion, and pseudoarthrosis formation. Hypertrophic forms are 
more closely related to lesions of the central cord and more of- 
ten observed around the spine. 

A CT examination is useful for assessing the severity of verte- 
bral body bone destruction and the extent of paravertebral bone 
formation. MR findings are similar to those on CT, with better 
delineation and characterization of the soft tissue mass 1518) . 

The differential diagnosis to consider includes infection (bac- 
terial, fungal, and tuberculosis), osteoarthritis, tumor, and Pag- 
ets disease. But the differential diagnoses are very difficult be- 
cause there are no Charcot spine specific signs. The following 
signs are non-discriminant : bone erosion, osteophytosis, nar- 
rowing of the intervertebral space and a paravertebral mass. 
This explains the high frequency of disc and vertebra biopsies 
in these patients (36% of cases) with a view to ruling out these 
differential diagnoses and confirming the diagnosis of Charcot 
spine 1 ' 19,20) . In our case, vertebra biopsy was done for confirming 
the diagnosis of Charcot spine. 

Although natural progression of the disease is slow, it is clear- 
ly related to aggravation of disc and vertebral lesions 1,8) . It is also 
important to emphasize the risk of secondary neurological ag- 
gravation in incompletely paraplegic patients 10) . The various 
therapeutic options consist of monitoring, immobilization with 
a body jacket and surgery. 

Conservative treatment may be reasonable in patients with- 
out neurologic deficit or severe symptoms. However, if conser- 



vative therapy fails or there is already instability, then surgical 
management is an option. 

The aim of surgery is to stabilize the diseased spinal segment 
by obtaining high quality fusion. Debridement of necrotic or in- 
flamed tissue (above all sclerosed and hypovascularized bone) is 
usually preferable, in order to optimize conditions for bone fu- 
sion. The debridement is best performed via an anterior ap- 
proach 1 ^. In cases with mild bony involvement, a posterior only 
approach may be effective 5,18) . However, in more advanced dis- 
ease, most surgical strategies have involved anterior approaches 
to the spine, excision of diseased segments followed by anterior 
reconstruction, followed by supplemental posterior instrumen- 
tation via a separate approach 15,18) . 

This two-stage procedure is often associated with consider- 
able patient morbidity, surgical time, and blood loss. Unfortu- 
nately, the previous reports of two-stage procedures for Charcot 
spine have not included any details of operative time or intra- 
operative blood loss to enable a comparative analysis of anterior 
and posterior versus posterior approach alone 17,18) . 

A single staged posterolateral costotransversectomy approach 
would avoid the additional morbidity associated with an anteri- 
or approach in patients with single level disease. A situation 
where there is a complete transection of the spinal cord with ab- 
sence of neural elements at the site of the Charcot joint would 
also facilitate direct access to the anterior column through a sin- 
gle posterior incision 2,4,12) . 

The other surgical option is a posterior three-column short- 
ening procedure. A posterior three-column shortening proce- 
dure has been used with success in patients with multilevel dis- 
ease and a major fixed frontal or sagittal plane deformity. A 
posterior three-column shortening procedure has the benefits 
of enhancing bony contact, thus obviating the need of a sizeable 
anterior cage or a long segment structural allograft. 

The boundaries of the instrumented zone are subject to much 
debate. After fusion, there is a risk of developing damage below 
the operated spinal segment and above it U3) . 

Some authors recommend the systematic extension of the 
operation to the pelvis, in order to eliminating the risk of seeing 
additional Charcot spine develops below the instrumentation. 
Hans et al. 9) suggest that patients whose Charcot spine is fused 
to the lumbar spine have a higher long term risk of developing 
a second Charcot joint than those patients whose were fused to 
the sacrum or pelvis. An additional advantage of fusion to the 
pelvis is that it may be lead to a higher fusion rate. Therefore, in 
patients with Charcot involvement of the lumbar spine, exten- 
sive fusion to the pelvis was recommended 9) . But, Morita et al. 
reported the limitation of extensive fusion to the pelvis with the 
case of a patient who could no longer perform self catherization 
after surgery, due to post-arthrodesis spinal ankylosis 120 . Thus, it 
is important to evaluate the functional impact of arthrodesis in- 
cluding pelvis. Although solid fusion to the sacrum or pelvis 
may prevent the development of an additional Charcot spine 
and facilitate union, it may also significantly decrease function. 
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One patient had excellent lumbar flexibility because of the gross 
motion in the Charcot spine but had limited flexion at the hips 
because of bilateral heterotopic ossification. After the spine was 
fused to the sacrum or pelvis, the patient lost the capacity to per- 
form activities of daily living. This case demonstrates that fusion 
to the sacrum or pelvis in the setting of limited hip range of mo- 
tion can lead to a significant loss of function^. Although in most 
cases it is preferable to extend the fusion to the sacrum or pelvis, 
treatment should therefore be individualized. Surgeons discuss- 
ing treatment with patients should explain that, if flexibility is to 
be preserved by fusing to the lumbar spine rather than the sa- 
crum or pelvis, there is an increased likelihood of a recurrence 
and need for more complicated revision surgery in the future. 

CONCLUSION 

Charcot spine must be considered in paraplegic patients with 
spinal deformity with bone destruction and vertebral disloca- 
tion in the absence of an infection or neoplastic disease. A sin- 
gle staged posterolateral costotransversectomy approach can be 
a useful surgical strategy in symptomatic patients with Charcot 
spine. 
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